Color Thermal Printer and Color Thermal 

Printing Method 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present Invention relates to a color thermal printer 
and color thermal printing method, and more particularly, 
relates to a color thermal printer and color thermal printing 
method for suppressing deviation of color registration, 

2 . Explanation of the Prior Art 

One -pass type printing Is used for a color thermal printer. 
In which full color Image Is recorded by executing thermal 
recording of yellow, magenta and cyan Images In sequence when 
recording sheet passes a plurality of thermal heads . 
In one-pass type printing, full color Image Is printed on a 
plurality of recording areas which are serially provided In a 
feeding direction of recording sheet , and margins created 
between the recording areas are cut to produce a plurality of 
color prints. 

In one -pass type color thermal printer, a plurality of 
thermal heads are serially pressed on recording sheet, so that 
tension Imposed on recording sheet successively fluctuates. 
Accordingly, the transporting quantity and expansion and 
contraction quantities of recording sheet fluctuate, and 
Inconsistency In density Is likely to occur in printing by the 
thermal head disposed upstream. US No. 6,474,886 discloses a 



color thermal printer of one-pass type, in which a couple of 
tension rollers are disposed close to each thermal head for 
imposing tension on recording sheet. 

However, there occurs color registration deviation 
5 (hereinafter referred to as only a registration deviation) even 
for a color thermal printer, in which tensioning fluctuation 
of recording sheet during recording is suppressed by using such 
as the tension roller couple as described above. Particularly, 
the registration deviation occurs in continuous printing by 
10 such as a color thermal printer of one-pass type. 

SUMMARY OF THE INVENTION 

As is described heretofore, the above registration 
deviation causes by deformation of the platen roller. It means 

15 that registration deviation is directly caused from the 
situation that as temperature of the platen roller rises due 
to continuous printing, the platen roller is deformed to 
fluctuate a path length of each printing unit. 

An object of the present invention is to provide a color 

20 thermal printer in which occurrence of registration deviation 
or error is suppressed, thereby to obtain high quality printing. 

To attain the above objects, a color thermal printer of 
the present invention for recording full color image by 
recording each color image at each printing unit during 

25 transportation of a recording sheet by a transporting roller 
couple, a plurality of the printing units being disposed along 
the transporting path, each of said printing units including 
a platen roller for supporting long recording sheet, and a 
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thermal head for executing thermal recording of each color image 
by pressed on said recording sheet which is supported by said 
platen roller includes a rotating speed detector and a 
controller. The rotating speed detector is provided on the 
5 platen roller for detecting rotating speed of the platen roller. 
The controller records image by driving a thermal head of each 
printing unit when transporting quantity of recording sheet 
which is transported by a transporting roller couple reaches 
target value corresponding to the recording start position • 

10 Moreover, the controller calculates the transporting 
correction quantity of recording sheet from the rotating speed 
fluctuation amount of the platen roller, to correct the target 
value corresponding to the recording start position of a 
directly downstream printing unit. 

15 According to the preferred embodiment of the present 

invention, the rotating speed detector is a pulse encoder which 
outputs pulse signal according to the rotating amount of the 
platen roller. 

According to the preferred embodiment of the present 

20 invention, first, second and third printing units are disposed 
from upstream of transporting path in sequence on one another 
for respectively recording yellow, magenta and cyan images , and 
the rotating speed detector is provided on the platen roller 
of the first and second printing units. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the present 
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invention will become apparent from the following detailed 
description of the preferred embodiments when read in 
association with the accompanying drawings, which are given by- 
way of illustration only and thus are not limiting the present 
5 invention. In the drawings, like reference numerals designate 
like or corresponding parts throughout the several views, and 
wherein : 

Fig. 1 is a schematic diagram illustrating a color thermal 
printer of the present invention; 
10 Fig. 2 is a perspective view illustrating a pulse encoder 

provided on platen roller; 

Fig. 3 is an explanatory view illustrating a relation 
between path length and recording area each printing unit in 
a state that transporting path of color thermal recording sheet 
15 is linearly developed; 

Fig. 4 is a graph illustrating an example of relation 
between transporting speed fluctuation amount and sheet 
transporting correction quantity; 

Fig. 5 is a flow chart illustrating correction processing 
20 of registration deviation; and 

Fig. 6 is a flow chart illustrating printing processing. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

25 Fig. 1 is a schematic diagram illustrating a color thermal 

printer of the present invention. The printer is loaded with 
a roll 3 of long color thermo sensitive recording sheet 2 being 
wound as a recording medium. The roll 3 is set at a supply 
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portion of the color thermal printer and a sheet supply roller 
4 presses the perimeter of the roll 3- 

A stepping motor (STM) 5 drives to rotate the sheet supply 
roller 4 to rotate the roll 3 . Recording sheet 2 is pulled from 
5 the roll 3 to be transported to a sheet discharge opening in 
a supply direction through a transporting path. When printing 
is completed, the sheet supply roller 4 rewinds recording sheet 
2 around the roll 3 for preventing damage from light or humidity. 

It is well known that recording sheet 2 includes a cyan 

10 thermal coloring layer, a magenta thermal coloring layer, and 
a yellow thermal coloring layer, overlaid on a support in 
sequence on one another. The yellow thermal coloring layer as 
a topmost layer, which is highest in heat sensitivity among 
three thermal coloring layers , is colored yellow with small heat 

15 energy. The cyan thermal coloring layer as a lowermost layer, 
which is lowest in heat sensitivity among three thermal coloring 
layers, is colored cyan with large heat energy. The yellow 
thermal coloring layer loses its coloring ability when near 
ultraviolet rays are irradiated in a wavelength region in which 

20 the peak value is 420nm. The magenta thermal coloring layer 
is colored with medium-heat energy between the yellow and cyan 
thermal coloring layers and loses its coloring ability when near 
ultraviolet rays are irradiated in a wavelength region in which 
the peak value is 365 nm. Recording sheet 2 may include an extra 

25 coloring layer such as a black layer, in addition to the above 
yellow, magenta and cyan thermal coloring layers. 

A couple of transporting rollers 7 are disposed in the 
transporting path for pinching and transporting recording sheet 
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2. The transporting roller couple 7 consists of a capstan 
roller 8 and a pinch roller 9 . The capstan roller 8 is rotated 
by a stepping motor 5 and the pinch roller 9 presses the capstan 
roller 8 to pinch recording sheet 2. The pinch roller 9 is 
5 shiftable between the position pressed on the capstan roller 
8 and the position separated from the capstan roller 8 by a shift 
mechanism (not shown) made of a cam or a solenoid* 

An aligning roller 11 is disposed upstream of the 
transporting roller couple 7 in the supply direction, for 

10 correcting deviation in a widthwise direction of recording 
sheet 2. A back tension roller couple 12 is disposed upstream 
of the aligning roller 11 for applying back tension to recording 
sheet 2 which is being transported in the supply direction. 

The back tension roller couple 12 consists of a capstan 

15 roller 14 and a pinch roller 15. The capstan roller 14 is 
rotated by a DC motor (B-DCM) 13 and the pinch roller 15 presses 
the capstan roller 14 to pinch recording sheet 2. The pinch 
roller 15 is shiftable between the pressed position on the 
capstan roller 14 and the separated position from the capstan 

20 roller 14 by a shift mechanism (not shown) . 

A yellow printing unit 18 is disposed downstream of the 
transporting roller couple 7 in the supply direction. The 
yellow printing unit 18 consists of a yellow thermal head 19, 
a platen roller 20 and a yellow front tension roller couple 21. 

25 The thermal head 19 is pressed on recording sheet 2 to print 
yellow image on the yellow thermal coloring layer. The platen 
roller 20 pinches recording sheet 2 with the thermal head 19. 
The yellow front tension roller couple 21 pinches and transports 
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recording sheet 2. 

The thermal head 19 Is movable between the recording 
position where a heating element array of the thermal head 19 
is pressed on recording sheet 2 to be printed and the separated 
5 position where the thermal head 19 is separated from recording 
sheet 2 to form a clearance from the platen roller 20 . The 
movement of the thermal head between the recording position and 
the separated position is performed by a yellow head moving 
mechanism 23, The yellow head moving mechanism 23 consists of 

10 such as a cam which presses and moves the thermal head 19. 

The platen roller 20 is provided with a pulse encoder 22. 
In FIG. 2, the pulse encoder 22 consists of a disk-shaped slit 
plate 24 and a slit-detecting sensor 27. The slit plate 24 is 
fixed on a pivot 20a of the platen roller 20 with a number of 

15 slits 24a formed on the perimeter thereof at same intervals in 
a radial direction. The slit -detecting sensor 27 is composed 
of for example a photoelectric sensor of a transmission type, 
in which detecting pulse occurs each time of detecting passage 
of each slit 24a of the slit plate. The detecting pulse signal 

20 from the pulse encoder 22 is transmitted to a controller 30. 
Further, the pulse encoder may be composed of a rotating plate 
having a number of reflection marks in place of the slits 24a 
and a photoelectric sensor of a reflection- type (See FIG. 6). 
In FIG. 1, the yellow head moving mechanism 23 is driven by a 

25 yellow head motor (Y-HM) 25 using for example a DC motor. 
Position of the thermal head 19 is detected by a yellow head 
sensor (Y-HS) 26 using for example a photoelectric sensor of 
a reflection type. 
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The yellow front tension roller 21 consists of a capstan 
roller 21a and a pinch roller 21b. The capstan roller 21a is 
rotated by a yellow DC motor (Y-DCM) 28. The pinch roller 21b 
is pressed on the capstan roller 21a to pinch recording sheet 
5 2 . The pinch roller 21b is movable between the position pressed 
on the capstan roller 21a and the position separated from the 
capstan roller 21a by a yellow shift mechanism 29. 

The yellow shift mechanism 29 consists of such as a cam 
which presses and moves the pinch roller 21b to be moved. The 

10 yellow shift mechanism 29 is driven by the yellow pinch motor 
(Y-PM) 31 using for example a DC motor. Position of the pinch 
roller 21b is detected by the yellow pinch sensor (Y-PS) 32 using 
for example a photoelectric sensor of a reflection type. 

The yellow front tension roller couple 21 transports 

15 recording sheet 2 downstream in the supply direction. The 
yellow front tension roller couple 21 is set to be faster than 
the transporting roller couple 7 in transporting speed of 
recording sheet 2. However, the transporting roller couple 7 
controls the transporting quantity of the yellow front tension 

20 roller couple 21. Therefore, the transporting speed of 
recording sheet 2 downstream of the transporting roller couple 
7 is kept at the transporting speed of the transporting roller 
couple 7 . 

Moreover, since the back tension roller couple 12 
25 generates back tension as much as front tension generated by 
the yellow front tension roller couple 21, tension imposed on 
the transporting roller couple 7 becomes less. Therefore, 
transporting speed of the transporting roller couple 7 is 
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stabilized at all times. 

A yellow fixing lamp 34 Is disposed downstream of the 
yellow printing unit 18. The yellow fixing lamp 34 Irradiates 
near ultraviolet rays In which the peak value Is 420nm, to fix 
5 the yellow thermal coloring layer of recording sheet 2. 

A magenta printing unit 36 Is disposed downstream of the 
yellow fixing lamp 34. The magenta printing unit 36 consists 
of a thermal head 37, a platen roller 38 and a magenta front 
tension roller couple 39 . As In the case of the yellow printing 
10 unit 18, the thermal head 37 Is pressed on recording sheet 2 
to print magenta Image on a magenta thermal coloring layer. The 
platen roller 38 pinches recording sheet 2 with the thermal head 
37 and the magenta front tension roller couple 39 pinches and 
transports recording sheet 2. A magenta DC motor (M-DCM) 40 
15 drives a capstan roller 39a of the magenta front tension roller 
couple 39. 

The thermal head 37 Is movable between the recording 
position and separated position by a magenta head moving 
mechanism 41 and a magenta head motor (M-HM) 42, In which the 
20 magenta head moving mechanism 41 has same configuration as the 
yellow head moving mechanism 23. A magenta head sensor (M-HS) 
43 Is used for detecting position of the thermal head 37. 

The platen roller 38 Is provided with a pulse encoder 44 
which has seune configuration as that In the yellow printing unit 
25 18. The pulse encoder 44 generates pulse signal according to 
the rotating amount of the platen roller 38 and the pulse signal 
Is transmitted to the controller 30. 

A pinch roller 39b of the magenta front tension roller 
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couple 39 is movable between the pressed position where the 
pinch roller 39b is pressed on the capstan roller 39a and the 
separated position where the pinch roller 39b is separated from 
the capstan roller 39a by a magenta shift mechanism 45 having 
same configuration as the yellow shift mechanism 29 of the 
yellow printing unit 18. The magenta shift mechanism 45 is 
driven by a magenta pinch motor (M-PM) 46 and position of the 
pinch roller 39b is detected by a magenta pinch sensor (M-PS) 
47. 

A magenta fixing lamp 49 is disposed downstream of the 
magenta printing unit 36 . The magenta fixing Icunp 49 irradiates 
near ultraviolet rays in which the peak value is 365 nm, to fix 
the magenta thermal coloring layer. 

A cyan printing unit 51 is disposed downstream of the 
magenta fixing lamp 49. The cyan printing unit 51 consists of 
a cyan thermal head 52, a platen roller 53 and a cyan front 
tension roller couple 54. The cyan thermal head 52 is pressed 
on recording sheet 2 to print cyan image on a cyan thermal 
coloring layer. The platen roller 53 pinches recording sheet 
2 with the cyan thermal head 52 and the cyan front tension roller 
54 pinches and transports recording sheet 2. A cyan DC motor 
(C-DCM) 62 drives a capstan roller 54a of the cyan front tension 
roller 54 . Note that cyan image is a final printing eunong yellow, 
magenta and cyan images , so that it is not required to consider 
registration deviation or error. Accordingly, the platen 
roller 53 of the cyan printing unit 51 is not provided with pulse 
encoders 22 and 44 as those in other printing units. If a black 
thermal coloring layer is provided in addition to the yellow. 
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magenta and cyan thermal layers and printed after the cyan 
thermal coloring layer, a fixing lamp for completely fixing the 
cyan thermal coloring layer and a pulse encoder on the platen 
roller 53 are provided, to detect fluctuation in the sheet 
5 transporting quantity caused by the platen roller 53. 

The thermal head 52 and a pinch roller 54b are respectively 
moved by a cyan head moving mechanism 56 and a cyan shift 
mechanism 57 which have same configuration as those used in the 
yellow printing unit 18 and the magenta printing unit 36. The 

10 cyan head moving mechanism 56 is driven by a cyan head motor 
(C-HM) 58 , and position thereof is detected by a cyan head sensor 
(C-HS) 59. The shift mechanism 57 is driven by a cyan pinch 
motor (C-PM) 60, and position thereof is detected by a cyan pinch 
sensor (C-PS) 61. 

15 A discharge opening 64 is provided at the downs treeun end 

of the transporting path in the supply direction, for 
discharging printed recording sheet 2. A cutter 65 is disposed 
upstream of the discharge opening 64 for cutting the long 
recording sheet 2 into sheets at the predetermined position. 

20 A discharge roller couple 66 and a cutter roller couple 67 are 
disposed in front and in rear of the cutter 65. The discharge 
roller couple 66 discharges recording sheet 2 from the discharge 
opening 64 and the cutter roller couple 67 transports recording 
sheet 2 toward the cutter 65. The discharge roller couple 66 

25 and the cutter roller couple 67 are driven by a stepping motor 
69. 

FIG. 3A shows a state that a part of the transporting path 
for recording sheet 2 is straightened, in which the transporting 
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path has bends In FIG.l. In FIG. 3A, Li, L2 and L3 are common 
in distance (path length) along the transporting path of the 
thermal head and the front tension roller in the respective 
printing units 18, 36 and 51. Moreover, L4 and L5 are common 
5 in distance, which show intervals between thermal heads. In 
FIG. 3B, L4 and L5 respectively equal total length of L6 and 
L7, in which L6 is each length of recording areas 71a to 71d 
of recording sheet 2 and L7 is each length of margins 72a to 
7 2d formed at the leading distal end of each of recording areas 

10 71a to 7 Id. It means that when the cyan printing unit 51 is 
positioned in the margin 72a, the yellow printing unit 18 is 
positioned in another margin, the margin 72c. 

The platen rollers 20, 38 and 53 are slightly deformed 
with heat created at the thermal heads 19,37 and 52 respectively, 

15 thereby to cause fluctuation in the actual sheet transporting 
quantity of the recording area. For example, due to slight 
fluctuation in the transporting quantity in the yellow printing, 
the printing start position of the magenta image to print next 
deviates from that of the yellow image. Thereafter, due to 

20 slight fluctuation in the transporting quantity in the magenta 
printing, the printing start position of the cyan image to print 
next deviates from that of the magenta image. In the present 
invention, in order to prevent such registration deviation or 
error due to deformation of the platen rollers 20 and 38, the 

25 rotating speed fluctuation amount of the platen rollers 20 and 
38 are detected based on output from the encoders 22 and 44, 
to determine the correcting quantity for the following printing 
start position. 
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FIG. 4 shows a graph which illustrates a relation between 
a transporting speed fluctuation amount of the platen roller 
and sheet transporting correction quantity for the printing 
start position of a color image to print next. The platen 
rollers 20 and 38 are of fixed relation between the transporting 
speed fluctuation amount and the transporting correction 
quantity. When the transporting speed of the platen rollers 
20 and 38 increases, the actual transporting quantity is over 
the target -transporting quantity. Therefore, the transporting 
correction quantity is determined so that the actual sheet 
transporting quantity is in accordance with the 
target -transporting quantity, in which the correction quantity 
is a negative value. When the transporting speed of the platen 
rollers 20 and 38 decreases , the actual sheet transporting 
quantity is less than the target -transporting quantity. 
Therefore, the transporting correction quantity is determined 
so that the actual sheet transporting quantity is in accordance 
with the target -transporting quantity, in which the correction 
quantity is a positive value. The transporting speed 
fluctuation amount and the transporting correction quantity of 
the platen rollers 20 and 38 are calculated in advance by 
experimentally using an actual machine, to be stored in a memory 
30a of the controller 30 in a form of look-up table. 

In FIG. 5, the controller 30 detects the transporting 
speed fluctuation amount of the platen rollers 20 and 38 based 
on the interval between pulses output from each encoder 22 and 
44 , to serially determine the transporting correction quantity, 
according to relation shown in FIG. 4. The interval between 
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the pulses is measured by use of the clock in the controller 
30. The transporting correction quantity is summed or 
accumulated for the length of the recording area, to correct 
the target printing start position. Thereby, it is possible 
5 to suppress occurrence of the registration deviation which is 
caused by slight fluctuation in the sheet transporting quantity 
due to deformation of the platen rollers. 

Next , printing operation will be explained based on a flow 
chart in FIG. 6. When starting print operation, the stepping 

10 motor 5 starts its rotation at high supply speed. The yellow 
DC motor (Y-DCM) 28 starts its rotation at high printing speed. 

The stepping motor 5 rotates the sheet supply roller 4 
shown in FIG. 4 in the supply direction. Recording sheet 2 is 
pulled from the roll 3, to be transported downstream in the 

15 supply direction. When the distal end of recording sheet 2 is 
detected by a sensor SI disposed downstream of the back tension 
roller couple 12, the shift mechanism of the back tension roller 
couple 12 operates to press the pinch roller 15 on the capstan 
roller 14. Then, the DC motor 13 operates to rotate the capstan 

20 roller 14 in the supply direction, to transport recording sheet 
2 downstream in the supply direction. 

The deviation of recording sheet 2 in the width direction 
is corrected via the aligning roller 11. When the distal end 
of recording sheet 2 passed through the transporting roller 

25 couple 7 is detected by a sensor S2 which is disposed downstream 
of the transporting roller couple 7 , the shift mechanism of the 
transporting roller couple 7 operates to press the pinch roller 
9 on the capstan roller 8. The transporting roller couple 7 
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rotates the capstan roller 8 in the supply direction, to 
transport recording sheet 2 downstream in the supply direction. 

When the distal end of recording sheet 2 is transported 
to the yellow printing unit 18 and detected by a sensor S3 
disposed downstream of the yellow front tension roller couple 
21 , the stepping motor 5 stops its rotation. The yellow DC motor 
28 decreases its rotation at a roller setting speed which is 
slower than the printing speed. 

The yellow pinch motor 31 rotates in accordance with 
detection of the distal end of recording sheet 2 • The pinch 
roller 21b is moved to the capstan roller 21a by the yellow shift 
mechanism 29 to be pressed on the margin 72a of recording sheet 
2. The yellow pinch sensor 32 detects movement of the pinch 
roller 21b, to output H level detecting signal. 

The yellow DC motor (Y-DCM) 28 starts its rotation at the 
printing speed after movement of the pinch roller 21b and 
imposes tension on recording sheet 2 to remove the slack. Next, 
the yellow head motor 25 starts its operation. The thermal head 
19 is moved to the recording position by the yellow head moving 
mechanism 23 to be pressed on the margin 72a of recording sheet 
2. The yellow head sensor (Y-HS) 26 detects movement of the 
thermal head 19 to output H level signal. 

When the distal end of the recording area 71a of recording 
sheet 2 reaches the thermal head 19, the thermal head 19 starts 
its operation to print yellow image on the yellow thermal 
coloring layer of recording sheet 2 . When printing yellow image , 
front tension is imposed on the transporting roller couple 7 
by the yellow front tension roller couple 21. The tension is 
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larger than friction of contact between the thermal head 19 and 
recording sheet 2, in which the tension generates larger 
transporting quantity than the transporting roller couple 7 . 
However, the transporting roller couple 7 controls the 
5 transporting quantity of the yellow front tension roller couple 
21, so that the transporting speed downstream of the 
transporting roller couple 7 can be kept at that of the 
transporting roller couple 7 . 

The back tension roller couple 12 generates back tension 

10 as much as the yellow front tension roller couple 21. Thereby, 
tension applied to the transporting roller couple 7 is 
substantially 0 in real terms, so that transporting quantity 
of recording sheet 2 is kept within the range of safe bounds . 
When printing yellow image, the rotating speed 

15 fluctuation amount of the platen roller 20 is detected by use 
of the pulse encoder 22 and the clock in the controller 30. The 
controller 30 determines the transporting correction quantity 
according to relation shown in FIG. 4 based on the detected 
rotating speed fluctuation amount of the platen roller 20, to 

20 serially sum the transporting correction quantity for the 
length of the recording area. The summed or cumulative 
transporting correction quantity is added to the 
target -transporting quantity for determining the printing 
start position of the magenta image to print next, to correct 

25 the following printing start position. 

The yellow fixing Icimp 34 is driven to emit simultaneous 
with printing of yellow image. The yellow fixing lamp 34 
irradiates near ultraviolet rays in which the peak value is 
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420nin, to fix the yellow thermal coloring layer of recording 
sheet 2 « 

When the distal end of recording sheet 2 is detected by 
a sensor S4 which is disposed downstream of the magenta front 
tension roller couple 39 of the magenta printing unit 36, 
rotating speed of the stepping motor 5 is shifted to a roller 
setting speed which is slower than the printing speed . Moreover , 
in accordance with pressure of the yellow thermal head 19 on 
recording sheet 2, the rotating speed of the magenta DC motor 
(M-DCM) 40 which has preparatorily started its rotation at the 
printing speed is shifted to the roller setting speed which is 
slower than the printing speed. 

In accordance with shift of the stepping motor 5 to the 
roller setting speed, the magenta pinch motor (M-PM) 46 of the 
magenta printing unit 36 rotates. The magenta shift mechanism 
45 presses the pinch roller 39b on the margin 72b of recording 
sheet 2 which is being moved at the roller setting speed. The 
magenta pinch sensor (M-PS) 47 detects movement of the pinch 
roller 39b and outputs H level detecting signal. 

The magenta head motor (M-HM) 42 starts its rotation 
immediately after the rotation start of the magenta pinch motor 
(M-PM) 46. The magenta head moving mechanism 41 presses the 
thermal head 37 on the margin 72a of recording sheet 2 which 
is being moved at the roller setting speed. The magenta head 
sensor (M-HS) 43 detects movement of the thermal head 37 to 
output H level detecting signal. Note that since recording 
sheet 2 is transported at the roller setting speed when pressed 
by the magenta thermal head 37, tension by using the front 
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tension roller couple 39 is not required prior to pressure by 
the thermal head 73. 

When pressing the pinch roller 39b and the thermal head 
37 on recording sheet 2, printing is not executed since the 
yellow printing unit 18 is positioned in the following margin 
72b. Therefore, there occurs no density irregularity or color 
registration deviation due to shakes or shock when pressing the 
pinch roller 39b and the thermal head 37 on recording sheet 2. 

Rotating speed of the stepping motors 5, the yellow DC 
motor (Y-DCM) 28 and the magenta DC motor (M-DCM) 40 is shifted 
to the printing speed from its roller setting speed after the 
thermal head 37 is pressed on recording sheet 2 . When the distal 
end of the leading recording area 71a of recording sheet 2 
reaches the thermal head 37, magenta image is printed on the 
recording area 71a and yellow image is printed on the following 
recording area 71b. 

With reference to printing start of the magenta image, 
the transporting correction quantity is added to the target 
transporting quantity for determining the printing start 
position, to correct the following printing start position. 
Thereby, it is possible to suppress occurrence of the 
registration deviation caused by the transporting speed 
fluctuation of the platen rollers. 

Further, the rotating speed fluctuation amount of the platen 
roller 38 of the magenta printing unit 36 is determined based 
on output from the pulse encoder 44 when printing the magenta 
image. The controller 30 serially determines the transporting 
correction quantity corresponding to the rotating speed 
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fluctuation amount based on the relation shown in FIG. 4, to 
serially sum the transporting correction quantity for the 
length of the recording area. The summed transporting 
correction quantity is added to the target transporting 
5 quantity for determining the printing start position of the cyan 
image to print next, to correct the following printing start 
position. 

The yellow front tension roller couple 21 and the magenta 
front tension roller couple 39 respectively apply front tension 

10 to the transporting roller couple 7 when printing the yellow 
and magenta images. The back tension roller couple 12 
stabilizes the transporting quantity of recording sheet 2 by 
generating back tension as much as front tension generated by 
the yellow front tension roller couple 21 and the magenta front 

15 tension roller couple 39. 

At the same time as print of the yellow and magenta images , 
the yellow fixing lamp 34 and the magenta fixing lamp 49 are 
respectively driven to emit radiation, to fix the yellow and 
magenta thermal coloring layers . 

20 When the distal end of recording sheet 2 is detected by 

a sensor S5 of the cyan printing unit 51, rotating speed of the 
stepping motor 5 is shifted to its roller setting speed. 
Moreover, the cyan DC motor (C-DCM) 62, the magenta DC motor 
(M-DCM) 40 and the yellow DC motor (Y-DCM) 28 which have 

25 preparatorily started their rotation at the printing speed are 
shifted to the roller setting speed. 

In accordance with shift to the roller setting speed of 
the stepping motor 5, the cyan pinch motor (C-PM) 60 starts its 
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rotation. The shift mechanism 57 presses the pinch roller 54b 
on the margin 72a of recording sheet 2 which is being transported. 
The cyan pinch sensor (C-PS) 61 detects the transportation of 
the pinch roller 54b to output H level detecting signal. The 
cyan head motor (C-HM) 58 starts its rotation immediately after 
the rotation of the cyan pinch motor 60. The cyan head moving 
mechanism 56 presses the thermal head 52 on the margin 72a of 
recording sheet 2 which is being transported. The cyan head 
sensor (C-HS) 59 detects movement of the thermal head 52 to 
output H level detecting signal. There occurs no density 
irregularity or color registration deviation due to shakes or 
shock when pressing the pinch roller 54b and the thermal head 
52 on recording sheet 2 since the magenta printing unit 36 and 
the yellow printing unit 18 are positioned in the margins 72b 
and 72c respectively. 

After pressing the thermal head 52 on recording sheet 2, 
the stepping motor 5, the yellow DC motor (Y-DCM) 28, the magenta 
DC motor (M-DCM) 40 and the cyan DC motor (C-DCM) 62 shift their 
rotating speed to the printing speed from the roller setting 
speed. When the distal end of the recording area 71a of 
recording sheet 2 reaches the thermal head 37, cyan, magenta 
and yellow images are respectively printed on the recording 
areas 71a, 71b and 71c. When printing the cyan image, the 
transporting correction quantity is added to the target 
transporting quantity for determining the printing start 
position, to correct the following printing start position. 
Thereby, it is possible to suppress occurrence of the 
registration deviation caused from the transporting speed 
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fluctuation of the platen rollers. 

The back tension roller couple 12 generates back tension 
as much as the front tension when printing the yellow, magenta 
and cyan images, to stabilize the transporting quantity of 
5 recording sheet 2. The yellow fixing lamp 34 and the magenta 
fixing leunp 49 are driven to emit radiation, to respectively 
fix the yellow and magenta thermal coloring layers. 

Thus, recording sheet 2 on which yellow, magenta and cyan 
images are printed is transported to the cutter 65 by the cutter 

10 roller couple 67 which is driven by the stepping motor 69. The 
margin 72a and 72b which are distal ends of the recording area 
71a are cut by the cutter 65, to form a sheet-shape color print. 
The sheet -shape color print is ejected outside the printer from 
the discharge opening 64 by the discharge roller couple 66. 

15 According to the above embodiment, the platen roller of 

each printing unit is of same property, so that registration 
deviation caused when printing magenta and cyan images is 
corrected based on the relation between transporting speed 
fluctuation amount and transporting correction quantity 

20 illustrated in Fig. 4. The present invention is not intended 
to be limited to the above-described embodiments, and 
registration deviation may be corrected by storing in ROM 30a 
a table which shows relation between transporting speed 
fluctuation amount and transporting correction quantity, in 

25 which the relation is predetermined at each printing unit. 

Further, according to the above embodiment, the sheet 
transporting speed of recording sheet 2 is decreased so that 
the thermal head and the pinch roller are pressed on the margin 
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of recording sheet 2 . However , the thermal head and the pinch 
roller may be pressed on the margin of recording sheet 2 by 
completely stopping the rotation of the stepping motor 5. In 
this case. It allows slack In recording sheet 2 due to stop of 
the transportation thereof. Accordingly, It Is preferable to 
apply tension to recording sheet 2 pressed between the pinch 
roller and the thermal head. 

When transportation of recording sheet 2 temporally stops 
In a state that, for example the yellow front tension roller 
couple 21 disposed upstream Is pressed on recording sheet 2, 
a stain adhered on the yellow front tension roller couple 21 
may be printed on recording sheet 2 to remain the nipped mark 
thereon. However, In pressing of the printing unit downstream 
on recording sheet 2, the front tension roller couple 21 
upstream is positioned in the margin, so that there occurs no 
disadvantages even when the nipped mark is printed. 

Moreover, if the platen rollers 20, 38 and 53 may be driven 
by DC motors 28, 40 and 62 for generating front tension, front 
tension roller couples 21, 39 and 54 may be omitted. In this 
case, occurrence of the registration deviation is suppressed 
by that the platen rollers 20 and 38 are provided with the pulse 
encoders 22 and 44 respectively, to detect fluctuation in the 
transporting quantity caused by such as the heating deformation 
of the platen rollers 20 and 38 and to correct the transporting 
quantity. 

Furthermore, according to the above embodiment, L4 and 
L5, showing Intervals between the respective printing units 18, 
36 and 51, are of same distance as the total distance of L6 and 
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Ill , shown in FIG. 3. However, L4 and L5 may have distance which 
Is a multiple of an Integer of the total length of L6 and L7 • 

In the above embodiment, the example of the color thermal 
printer Is explained. However, the present invention may be 
performed for a dye- sublimation color printer and a 
thermal wax transfer printer. 

Although the present invention has been fully described 
by the way of the preferred embodiments thereof with reference 
to the accompanying drawings, various changes and modifications 
will be apparent to those having skill in this field. 
Therefore, unless otherwise these changes and modifications 
depart from the scope of the present invention, they should be 
construed as included therein. 
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